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(54) mm<D&m tfaftj-o^-v&mzmm-rzmw: 



(57) [g&j] 

1 2 £3l^B 3 0 fcE«f5«S 3 2t, 




(2) 

1 

[#ffFBf*©*fiBI] 

2) fl&Eft«*8#©SJl&£W5£L-T, iWE^ft^© 

*, »*Ji2E*©sii. 

c»*3B6] 1) «Et#^o-«©»36*iijrr* 
2) tjE^^o-a^ssmsnss^^Ji-h^s 

*JS 1 E*©S«. 
[»sRE7] flftGi*&4MBft:¥£*rfe IMB#JiB£<fc» 30 

[^©ffiilftiaw] 

[0 0 0 1] 
[0 0 0 2] 

[»W#Wftl<J: 3 £•*-«>»«] 4o©^x©£tl^ 
f^)b^^>/^S, IBS, «*fl;*, «gg£ 

sn^c^^x, T7St)^-r^T©»a©»e^s*Tfe 

SDNAL 3?>/\°^R©1^/&SCfiitfefflT£RNA£: 
[0 0 0 3] *»K©»#tt, HRCttfeflWCHff 

i/T^*«t, s& itW¥©fcj?)©7-^>^ • ^-r> 
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2 

snt^s. DNA«^e#:rt©-r^T©aeif«£a 

[0 0 0 4] DNAIt ^^'JifrKKSSLT^ 

•5. ±^©ifflsa©DNA{j, wm&n\z&%. ^nrnm. 

tt, x ? H iff fcm*Jfc««¥iWfc^<Dfiv><S 
(1) l^©#^K*JHT^iJKLfcU>Kifi* (g 

mm* , (2) "u#-x" tff 

tfnawi, (3) ^gt^A/c^s. io©*^ 
^ h s^©x ? v-t^ h t Kwr « cDttfsat-e* 0 , 
b&^o tx # f £§sgij-r& tcttfi*s#^-r?. 

»*©«*«, 7f-> (a) , tfr-y (G) , ~>h 

-» (C) , ?3> (T) 
[0 0 0 5] DNA©-*«ti, E-X©ig©± 5 

S„ DNAIt — #«U tftt)%«tt©DNAr 

[0 0 0 6] DNAti, -€-©5? 9 YWM\Zt>fc~D 

t, ]fc*fte5fl©fiHB**i/r^*. ifc^r, 

U^H©IHff <Iftf6ai£#fc1**, MAtfATTCG 
GACC- • •) l±, ^^DSYbfSo ^i'k^HE 

*) . (i^©»3gS3-H{fc-rsii©-gB) . 

[0 0 0 7] *H5BMtt, ^^©^-HE^Oaftfe 
-rs&fcofrSfcfM*, SB, :fe<fctf>trifefcSJLTV> 

So 

[0 0 0 8] 

[«II£*ft-rs;fc»©#gH Stilt. ift^O 

n- FiB?ij*s©tg*s:*-rs z. t-m, u^mm^± 

i"J->!/h& (elicit) mm. Hffltt, »ftiJS:« 

TS« set, «e*S«lcMK-r«irSfegfi*5J;^ 
[0 0 0 9] ifSlt, X^l/^FE 
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(3) 

3 

[ooio] z\omm\t, *fr^©n-i*Bja«3feiE # 
a ©«gtt*s <t tK*ffl «■ $ § IE fc-r § t> © t # & & n 

^Hti. » l - 2 1 h n-AO^fiS St It 

[ooii] **?iicprarr 5 2 ocis^^swa 

■88IHMM/TV»*. 

[0012] B5ast3ts«©i»K4j* 

^t«»»K*W-*KWtt, (1) J. Sambroo 
k, E. F. Fritsch, T. Maniantis 
5il:J;5 "Mo 1 ccul ar Cloning: A 
laboratory Manual" (ColdSp 30 
ring Harbor Laboratory, N. 
Y. 1989), (2) A. T. Bankie r &Z:tf 

B. G. Barrell:J;5"Nucleic Aci 
ds SequencingrA Practical 

Approach", Eds. E. M. Howe, 

C. J.Rowlings, IRL Press, Ox 
ford 198 9, pp. 3 7 - 7 3 \zm^tVC^ 

[0013] mmtzt. ttmm 

tC, (1) EJlMfttDNAl*, DNAICH- 40 
ttffi^S&SSH-teirltf-rsXxv^t, (2) «*. 
«, (A, T, C, Sfc«G) KJfcUTSfc* 

(3) m4>3hhmx©/i> nzw¥v*mm\zftm-? 

S^Mt^RflcftSfri^xy^t, (4) &/OF©* 

[0 0 14] C©fcJ6fcii, iSffioy^tjMMWSJi, 
«#ftW>H£#l«T5fc&©:R3&^T£DNA# 
^©&»«©#fttC!«oT^3. L//t*toTyjMta» 50 
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«ife©iSffl(a, m&.m.M*n-z^2>&.o\z, 157006 

3©tt» 7 0 0e©^^k^H<tDfe*^^©ft$ 

cm Ltd rftft^ffift^s^STfes. a etc. ffit^ 
^St&it/^SiS©®:!::. 7 o om<D5l?u*^} i %:ft 
ffi'rz>^z}mmm%:Wfz>o £©>!««> «©^e©k 

itliioT, £5tct|;A;T3 5 0 

[0015] *5&w©fiBfcfUMtK, ±jfiL&y;K» 
*«i©iiffi©ffl»tt*fc«^tc i fo^^fce.-r. Jine. 

[0 0 16] #3Bijm, fc¥Wfc*«fctf*fc*rLT, 

[0 0 17] d©Wj±t©Ui^tC*3V5T, Sft©^JPtCS 
■^Vifcft*©tt«S«IS-rS«ISL^5^-3'tt, DNA 
E5««fc3eR«OA>FtOnr**. tV»5©H. 5 0- 

4 o o v/cmwfgHT^tf z>mMmft&m~c. DN 
a tt— jaeii © fMz t> & o T^m $ ns <=> t $> z> . 
n>F«©iM"Xft#tt«. «fcitf#4fcrEi£±©J; 

^*-XA©i|g*Tab5. 

[0 0 18] #cfc. #Ur^U;V75 HS&KT^n- 

R»©1MX «#&«©«gc&lllf!ci:&D, cntck 

[0 0 19] ^WSfctt/VVX • 
■^V»&. V»<"3*»©^ife»4, ##tg©;i©fWK£SE#« 
(C^R-r^.^ (C. R. C an t o r £>tc<fc 

^•Pulsed — Field gel electro 
phoresis of very large— DN 
A molecules Annual Review 
of Biophysics and Biophy 
sical Chemistry, vol. 17. 28 
7. 1 9 8 8) . 

[0020] ffivmwi<Dikm&m\zm-r 
% is*?- wftm ssetf * t^ommzm-j^ 

OSMIDNA, fe«ttXl 0 umfrzmttz&mft 
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(4) 

5 

- ifJlZM^Z (Smith L. M. SCiSNat 
ure, vol. 321, 12 June, 198 

6) „ ¥)in^miz£&mm&:feMmz&ttz>A>\i 

J£3SmK o^<DSlw6^?£ (Y. F. Chen^ia 
5Anal Chem. , 62. 496-503, 19 
9 0) tCS^T, A>H©ffliiW^-i7ligS, m^0k 

XStlfcl/- tf • t*-A©Xtf y h • +KX*) , l£fW3 
Jc^SjiB^Stoa^Mict^Si^^St-^^t 10 

[0 0 2 1] jfcfc, aA^n-feXT^SSW^fr^UJ 

[0 0 2 2] y;H*|tC*#:^TSi?lt5^t*^ftA 

t ©^n s ©Sottas tcffi m-? % a& z> ajt-cy 

©«Wft©l££, • h©l/2tcl?b^ 

fcwiftfe-r^ri^-r^So £©££«, So' =w 

2 /4 (wteX^y h • -iMXTifeS) -t?ij£tl£tfem 

*«tnseoi^>x©BSpa«, mo. 20-0. 75 
tcME^n^o %mm.mmh\z&rtz>Jr> • 3 50 

7A^ffi©fc©©</><^©*|gi$&gfi^ffift$nT 
<D&&\zm-¥VX^%. 

[0023] y;i^««siicfto&»oip*t*V5T, ft* 

WtCO. 4mmX6mmfftt)^2. 4mm 2 ©'i'l.^ 

57 • y;p©affl«©i/i o o otc&o, unfits*. 
?>tifcA>Frt©IS«©^i o 17 t;w;;fflSLT^ 40 
Z. LfcAbT, KW©«*--htfSfiJfflU&V^it!pf»fi 
*5i^tU8B©7 , £[HiWx^^3;vHli, ##?t6 

[0024] wmmiz, ^mo^ma^nmmmu, 
±sfioia^ss£K-r***f«^s3t»TVi*. c©^ 

f&Jfc©3*0fi0!T?Hi, 0. 15xn>© 

M^S('iS^A*>FSX*-*X-r5 21t©T^5^ 
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[0 0 2 5] «*©y;Pma#«l©fgS«J«&^AS-(i: 
3o (Mfi©J&X) [C^T© 

itWT-5tV^5*HtC*^TV^. Mayer £C:<k 
SAnal. Chem. 1 9 9 4, 6 6, 1 7 7 7 -1 

7 8 0 ictt, 6»H-©5^fcB*a^£tt#s-rr, - 

S©J«g£tt#t"£££;^ffi||2tlT^3,, ^©J:^!' 

^©XfK(;*^vsfcaifeWfHff X7--x^-;p 
300 ofio^^w-^Hs^iB-rsiitswftK-rs 

[0 0 2 6] *«t, ^a«&gftDNAE?!lft«*» 

SKI) R. J. Lewi s^KiliJ. AM. Che 
m. So c. , 11 3, 966 5, 199 Ii3<fctf2) 
R. Drmanac5t±5 "Sequencing 
of magabasePlus DNA by Hy 
br i d i z at i on : Theory ofthe 
Method" in Genomics, vol, 4, 
pp. 114-118 (198 9) £^ft-m#JS2n 

[0027] *mstw%t>\t* mt&.ffit\mM\zmfc 

[0 0 2 8] Z\(Djjmt, 

1) *#4^o-«o*4HWIfc*»«Taff5r:7 • x 

2) WEft^WSr, #M4#4H t OJE«X^5' WH*I 

[0 0 2 9] r©SB«, 

1) -T • X-^-^F ■ Xn-X£;frU ^ffc^O- 

2) ±#4^o-«o*4HlttBfl:*»«ft. #ffil£#:# 

©n-HE^MSSff^^at, SB^TVi-g). 
[0 0 3 0] £©J;5&#3PJta, ^<^>^©ss^?u 

[0031] **rmitt, *«w©«f*a^*«fcu® 

fitt, SB, B, ^WJSS'ltro.t^^X^l/^^HE^J 
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(5) 

7 

A, G, C, T) t, S AfrStS. ffitfiS© 

svy yftjgiwrs - t^-r^-So 

[0 0 3 2] £©jSti*T?, *SSfitt»tfc## 

££o 

1) S?2© (»«T«) %9V-*^Y-fct>W,\<F>%V V 10 

3) fgl <D=?a.7Vy h, 3H>. He?*, Sg2© 

4) tt*o«*&ttyyAic#LT, itsij^nfey^y 
l^yK nF>, »fcy©&Bft*tffi-rs„ 

[0 0 3 3] C©fca6fcii, *5§B^ti, i«jti3±t>V* 

WKfttC tttiH 1 ©— fiBK^T^a^ tfc 1 0 0 0 2? 
«©*SS, Jf 4 L < Bt#»TO-«f3V>T 1 0 0* 
D^-X©11^ «MC 1 HBtfgt^&t hy/A 
ft, «Atf5#Krtfc3*n^-.Xitt*©EaiftSfe«fT 

[0 0 3 4] #?g?li©ffi©fijj&te> aT©#«±DBje, 

i©Xl'--/i* l JX (sui generis) W 

jte^ttSESfctiliiftRth DNAE*l«|i?ttS&tt£ 

[0 0 3 5] *3fiW©«©fJjfttt, OTirlKBJ^n^o 
[0 0 3 6] 

mmommonm] mmizt sfc&, *»bj©kt© 

f&MftKim #fg|l!©#£©ffl$#££fcra#TS-fe£ 
y3>mt^l.. b#>U #f£i£©giJ*©8B#Ii8© 

£&, *&W©^#B®*©W£©Bi©BI«TiftiJi 

at-ei* s fe © t surr^ t& § . 

[0 0 3 7] -ir^v-3>I«. %K©«ES^e>S^T5 

^T*>D, i©^©»ii^Jfi^ft#flg-r«©tffll'^ 
£ -iri7^a>II(i, ziT • yj— JVFM 

S£yn-yft*££##^©9l£Ktt#1i:5 H tft#ty 

IKft^^^o -fe^->3>III tt, ^fgBJft^rrSfc© 
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8 

■So ir^->a >irai, -t^->3>iii ©getc^-sn 

IB*« "*BM" Tf»*'fe^5'a>vn4, ffi-fei^a >ft# 

ws, ^©^^©^^-^iffips-a-s^t^ 

T^S^ftM^TSo -fe^v3>Vll feiOTllltt. g 

fiigi* <t y Ji/T**9i ft » m * c t ft^ti 
■^nsi^-f s. ft^tc, -k^v'3>ixtt, tfr-fei7^>3> 

[0 0 3 8] I . l£M 

1. "3-Hfi50" : CHbT, 3-FE59 

tt, E*5H 1 3;fcKiStiifcfc-&tt, WAff^yyFtcM 

fttltC^LT»®*©**lf;Vy^ >y • 7~U-y?(DM 

xy^^JVy-f (e n d omo r p h i c) tlft 

i tcji-a-r-STy^ft^r-rs^t^-r^, a&swj* 

fc, O-St^l/T'f V ; E;l'7^ yi/ (iso 

morphic) ttS^tWtS. £©j£ft3£BJ-f 
ttS©557^?F»AAGCATATC 
Gft*"f SfcOt^K/tt" £. t5t, X>H : EJI/7^>y 
^■3— HE5J«, AAGCATATCGiDSiD, flfi 
7j, -fV^?^ • n-FE^JtS, 

[0 0 3 9] 2. "£##^-©-ar :t^lt I 
#TTS>Sg*#T±D&So *^©^tS. 

HE^JftP^S©tcffl^S^t^-c#.5o CTx^, 
9!©^tt, DNA©»fM-©3-HE5!ISil^*©Kffl 

[0 0 4 0] 3. "SMaid" IS, ^©miftmtfc* 
^V^c^T©^-S8ft^T^So *««©g«Jfc^LT 

n, «a tf y ;p * ttSFa tc a a ^mmtH-cm^m ft 

[0 0 4 1] 4. "-7 • y^—jw • 7°n — y~& 
W : -T • yj-)VP ■ 7u-7&ffi\t. IMWMRBft 

So ^©ft««. ISfi©IS+y/p<-^^[c 

<D&oizm.^?m\zt>rz.z>®m-T?\z. 

(IWoT, • y4-)VY" ) o a«*yn- 

/SfcttWK>''J3> • r-f 7 7", 
^TSI^nfcr-C -7 7it5 £ t*iTt5. -7 
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(6) 

9 

jvmmm cstm) , m^mtsmmm <afm> , ip 
s^ttiiMDny • 74-)v\i%&m*m. —7 • 74 

fcHtt&ftaiKtt (mfm) \z&ixmL-r2>zt&-v 

©HE^fi, 7 n - «fc ZttkfcfrTtf, 

HWfF^S, 319, 9 7 7^, 4, 343, 993 

-ft, 5, 0 0 3, 8 1 5f, 4, 9 4 1, 7 5 3^, 

4, 947, 0 3 4^, 4, 747, 698 -SfBJiif iff 

JcttfAppl. Phys. Lett. 65 (13), 2 

6 Septemberl 994&#It5it^ 

5„ 

[0042] 5. "mftMmit^ftffi" \t, »sb< 

[0 0 4 3] 6. "£#:#^©J£«cX^? h;l/lW' 
tt, 7<t> b)Voxm, UV, pJ«, IRSfcttV^i; a? 

tt, Sfcti«i#tt, 
[0 0 4 4] II. #»^©**«fc*re 

[0 0 4 5] 7t i: AlfeaWfC^Ait £ life, 1^>I:L 

>yt!tlS5*«t) o -^©aSti, *Jt-k©;i©<fc5ftii 

&Z>o 40 
[0 0 4 6] *mmt, £.#£¥<D4>t3;< £%-m<DX 

[0047] in . mmtLT(D^m<Dmmm^m<D 

fit IK 

a *fjij> mm 1 4 \zml, ttfoft^ 1 2 sesij-ts 

5*©«is 1 0 SS-rBTC?**. 50 
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70 

[0 0 4 8] tfiJ-f 12(t Hacffl*3«fcC^ifS L<« 

Bj®i©, -r fcfe-s** (^pp#^) -7 • 7 a —jv h • 

7d-716©T«£, #*rr«. Hill ltpon© 
£-5&n7 • 7j—)VY* • yn-^£iLW5. Lfr 
U Wk<D=-T • 74-JVF • ^D-^SaatHKriti 
ftZHZZtlZ^-oT, C£)9»TrS 
z:7 • 7>f-;H« • 7°D-^1 6 IS. &fii»£LT 
*I6t?#, *SW*3: (08, 010, 0 
12, 013#$O tl/Tffl^5^t«^. 
[0 0 4 9] — 7 • Xh'-^F • 7n-7l 6#>5©I& 
WflH»l 8S, fcffl«2 0fc«fcoTtttfrt-*;:itf*T!€r 

tt«:«J*.TV>5. Mtf53§2 0tS, titiI^2 2SMb 
T, X>V=l-2 2 4lC^b^aS*So I 
BM RS 6 0 0 0§7°D^75>^LT, ^ 

So 

[0 0 5 0] Hlt*tsT. tftOTB, J§S14©A 

LVi. £©SBfi, «S3 2tcJ:oT5g^snfc«^« 
T 1 2 ©3&#WftHJ£fl;:|5 J;tf#fi£#SK-r* £ £** 

[0 0 5 1] IV. &JT&&-7 • 74—)Vh' • •fU-T'te 

m i «, -7 • • 7u-zfi e t, ae« 

[0052] ffjfi&atiBP— 7 • ^^-jPK^at^n- 
^Baaw«*±t«fta«3 4ra, 02, 0 3 tc^-n-^n^ 

iSttTVi*. tiBBP- 7 • 7>r— ;H«it3E««MS*^ff* 

t>&, -y-Ji-y *-?<D£mttMm\zmfT, 1^07 

X • ->X5"A£> fg;^*tg, ^«*9A/4 0Tffl^5 
t, S2*J;lXH3©®«Ma. •BfiP-7-7^-;l^ 

[0 0 5 3] 02, 0 3©*SfiPffia^3 4©gf)f^Sra 

l, ^fc^©i))^aiisiiHj-r2.o 

[0 0 5 4] ^©^«M», BBBPic/VJl'X+^P- 
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(7) 

11 

©*ftn->x«, mtitf^x • *n- • x 

U -yX3 8oaat2^)<Oiaiff«!RBX#y h*»j«r« 
— FfcJl#}&, 2©§^->Uzi> 

■f^7^ ^©sae^-r-FA-y^ • X4 

[0 0 5 5] 7h7?f^7'- ; E-FAFM£, "^y 
*tfr ©#fijt7>3 1 W , ?-4 2£, ftSJUSftfr &K) 

ts. Mig»f z -e©jE®Ki&Jitg8§4 saii^-rs^ 

itioT, X/iaSffl5f1^«Sg£, A— F • 

i"yt:>^5V7h ■ ^-yh°>^£fct4*»©#jg» a? 
-1* z?>tf\z9£X.Z> Z £&~e£Z> e 

[0056] mwm<DWj^mm\t, &,r<D^o\zmmt 

zztw^z, — «tc, H 3 fcjK-rj: 5 fc, Xn-X 
• ^ X°4 0 fcifiS5LTB*>nfc^#^5 0 £, X 

f 5 z t \z J;oTI<li c tiW%Z><, 
[0 0 5 7] ill, 7 p P-^-^-Y^^4 0{CA#tT5 

Est, A A*- • XL) */X3 8©S®*^©^^SW« 50 
#Er tTTSfe* (H3#flg) . 7*-*XSnfc^-?X 
E-AdJcS^-f (Gouy) ->Xb ©&!;:, HW*^ 
Er fit, SW«#Es C»LTJt/2«W-tfcH)Wltt. 
*3^fi*B©*^.c#l<T,i. Xn-X • 5^ -yXt 
AWT5X#7 Ffr£©H*FH-A©:£&fflZE' 
r 14, fi|E, ©!2 0Hlf)EX#7 Hfflftfit^l/ 
T, A<f>=E s /Erf£W4ffi* s jin5o Lfc^oT, 

y y** e> ©*#t*# e . *, mfo&mmx^mnt 

T&fr 5 0(4, 4#»f5 Ot^Xd-X- 5r 

^ •yX > 4 ofc^fb^x^ • x4t>sni>t, munR 
e 5 ssft^-fr'So ^ne.©^«i(4, n>tfa.— 

MWlztmtsftZo n>t!rL-^-r«, L 



#M¥8 - 2 5 6 7 5 5 

12 

(•fe^^3>VI©i5JBJ^#Bg) 0 

[0 0 5 8] Xn-X-T-^^XS^5,©ft*f*#E s 
tt, yX*M3<kt«7>'3 1 W'\*-4 2frt>ftWL2nTc 
^©XX'JTXWS©M^EC-«tC#ft-rSo *H©?g 

III:, 111 2 K^fJ; o K, MBJ*5<fcr/^m(r, ft* 
gfi5 4S«MT5. d©#fcS»;i, r^^S©i 
0 0 nmfjti(ftm««&WIS-r*2:t*«T?*-B. 312 
EC, »5V y7¥gT»*S*;/£ttWS*fi TzftK 
filler W yX°£SMi>-r&£>feE, x>C ^X*tt^lc#^(c 

V»*. H3}C, ffl&ftfi T^yV-yX^gfc'ttitTjfi] 

AOMtftK (fx +f« ) 
#tf-ft^^tb-r^^iti-3T, j|iSfe©&5£IWMi& 
ft Cr/ifc-fe, ^^>yX©¥gtCffiS-r5) TfB^£3 

[0059] $6ic0 2tc«, afi«3t**afr*u— 
if5 6^$nT^5o £i©^a«3t(4, y^vv—z 

5 8 (I3ES9 0" IsHESttS) , E-AXXU^6 
0, $F B 17^M5 4SIT, /YMWiU>X3 
6©77^lt««tcSenSo *ft/P">X3 6(4. 7t£7J 
A*-X'J 7 7"3 8©»H-h©2^©|@IlffftiJKX^-y h± 
(C7*-*X-T^o 2-^©X#-y h^6©SM7 l £(4, If 
>ft—JV&mT, fc*— AXX'J >y?6 0 ICRS. h°— A 

(CkISo ^^5-X h> • XUXAtt, MftLTffl^ 
Stl, -?-©W4y v;i/X^M%l'>X3 6©WCML4 
5° fcEMSft-CHS. 

[0 0 6 0] 7*7Xh>-7U-y^62^Stillft5 
2-3©X^7Mt ^»X* h^-f^-H|Hl»6 4T^ 

man, immA4>\zitm-r^mn^±-r?>. z<d& 

«a?I«l&fiffl36A«tt, *tJ 1 0 s 5y7>/^HzT 
[0 0 6 1] jft'3^©«f*&#«*fflViSC:tt < t-3 

**tifi«iu AMm#SE, tti&r&t, mimm 

jfett, S*SE 5 =Ei k 2 a/4 7ta#-r^ 0 
k}4S«,^©7t©e««IST*D, a(4^iC;tc4:oT# 

[0 0 6 2] 

[fci] 



(/« +2) [ 

[0 0 6 3] trtC, mf4«0«^JBflf*Tf»D, ^ffi 



(1) 



3 (/n* — I ) I (cosfi)j' 
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(8) 

13 

filBEr = (Ei /5) (o) 0 /NA) ©i^frJtffi 
coc =A/ttNA«, 7tX#-yh# 
gtiBt), NA(Wfl/>X3 6©IBP£t'C ! &3„ 2^ 
©X^y MW©^}&MiffiMA<f>^ fglUfCE, /E, -T 
&fc^A^) = 5k s aNA 2 /87TT&5,, ¥ga££ 
XS 

[0 0 6 4] 

«l 10 

[0 0 6 5] <D^Vay£fc\t&m ; T4 yZf (Tts:t) 
*>, m 2 » 1) Sr«ffl-f?.i:, A<£ = (5/2) k 3 a 
3 NA 2 mWlx— tftfl^S*T5nt:-P>h 

• v- a v v j -i xummmmm. icmlt, a <*>„ . „ 
= io 8 ^-JTy/^ni tfeststciw^s. 

£©££(£, NA=0. 8 5, a=l. 7t>^Xha 
-A©He -Ne I/- If* (A = 6 3 3 nm) tcMU 

[0 0 6 6] V. if¥ 20 

^#:^m«DNAS*«-rS»a/ft^»MS 
[0 0 6 7] g*£"?©#f£«, SfijtMrtT©*** 

«j©»tc*^^Tv^o n jit, n^mmmit, * 

^£J¥«77£©Jtfcfe?rr3o -iDNAl 
icti, SfcS^H^^Tife&o «fi( 

[0068] ±KB©»ir«^T, *s§Bm mmm 40 

©^■?£©l6Hl*I©A*>F£::7tf— ;2jXt"-5;#>£, S*KJ 

csi/Tn*. dnaos^, mm\zwm<DMMkfr*> 

fc*SHt\ ^/lMX^^aST£feSJt:-X6 6, #1 
^7i'Jf>S&HDynabeads (SS#g) 



#M¥8 - 2 5 6 7 5 5 
SSSU *fii^£n;fc»*IM3J;tft»#©3£*©T 
H4©|itS6 8«, -«tC»7t^^7 2£tU ttMC 

[0 0 6 9] Hrtfttt* <«*tt, 1 0 6 V/m^fc« 

a*Sr»ASCifCJ:oT, 'J-71:, fro, ^>^A 

jfflffltt. Dynabeads N©«jg*W (D 

ynal AS, Oslo, Norway) (CcfcoTft 

[0 0 7 0] IM4»M*|-6 8$, it*te-&T (ElfrSffi 

Kfc<fc-5) , Sfc«XhWh7Ey>-Ht9 1 >ffl5 
(XhUXhTh*v>7 6tCj;0««$nfe 

[0 0 7 1] £©*■&, B4©XM/^h7h'y>7 
6, 1-^^^h*^>fcML4^©^Sl*fe^&*# 
f^^>A^«S, b'^MtDNAKffM- P 

*3-feKi <10 ,5 M) fc«fc0. -©^ts. a^©g® 

ftgWar*«DNA-p*5Sti««t»ttH:. DN 
A*Mt©2 0~6 5%©M*T, 75/*«t^* 

;^^->;v • tf-XfcMT^. 5' 'J>KS*5J;«5' 
[0072] ^€r^#, ^.trWBWMa^o^^w*? 

H©ffi©***«## («^.«, ->U-^> • ^:/©M 
•&) ©ii«7SSWfCj;oT. V. LundetCj;0 "N 
uclcic Acid Res., 16 (22) 10 
8 6 1 - 8 0, 1 9 8 8" Cje^StXTViS &o\Z, S 
mmi-Q 6-x©iS»©l 0 0%*S#*©*S0&SJ^ 

[0073] w^«fE»©-y--i'X4)-*T> a-w 

th'tf^SnfcKSS, DNA©*-&tC^< t% 

a - TM*5<tixG - czt\zm$cm\zi&&-f%mytmmT? 
m&?zzt\z&^Tim-rz>z:t&-T:'&z>o mytmm 

s, ^©j;5 7SH«tc*5^T[j, mEftmznx^zjs 
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15 

<ftmm&cDm®.tvTm%.znz>tz\z. mm turn 
[0074] vi. mm 

*5S9ia, £#2^©-«©K$MMIfb56$i* (-7 • 
SttT, 3— I«iaj!IftS*ff5«ia*^TfV5*. HO 

-z>, as, me, 0 7s#ilt, #eku m^xfm 

[0 0 7 5] fH&tC&t^T, *-rfflJe>!C< TirVfr^ 
yZtS. (an a 1 e p t i c) Pflg, -tWb*>, 

[0 0 7 6] "ECjfcS" fcHLT, #!8£#:#^©]£ 
«X^ WH*3*&, ^7 • 7^-;H« • ^n-^icj; 

^©x^ h;n*3W^5*^fflTiit^"e#-5„ 

[0 0 7 7] "VVfrfcl/T" ICMIT, #«*#4H L flD 
[0 0 7 8] "fcfc" icWLTti, r:T • yj-)V\* ■ 

yu-yzm^x, M^»s«m£, *fctt*a««s. 

ft, Sfcti«a#'l*TfeD, *ftO*S 

[0 0 7 9] pfflfc, *9-WtLT, g5!t DNA 
£^tf£#:#T, -r&fc>^7->, yh5>, 75^ 
y, ?3>&^rr34^©X^V:*?FSC*fU »JR 
X^MI/8 0, 8 2, 8 4, 8 6 **f5#fii^*^ 
-^S^L-TW (Handbook of Bioc 
hemistry and Molecular Bi 
ology, Nucleic Acids, Vol. 
1, Gerald F. Fasman, CRC Pre 

(^TnfeUfflflisnT^-s) laDi^itwt 

*. tt37jft^8 8 (-7 • 7^-;i^H^S^D 

365*— ^ft^TTHS. "W ©MfflHu #88^565* 
— ^ 8 0 ~ 8 6 IZft-T&m 6 (DiHiJtS^ 8 8 ©«Ig©?t 
3££&«-7y H>^£^A/TV>3. d©»&, 0 6 ©ft 
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15 

7jfi^8 8«, 0 5 ©5^-37 8 6 5. >\Z, n 

I/D^5A9 Of;«J;oT0 7tC^^ns±5fc, nf— tC 

[0 0 8 0] 05~07©Mir^5n-S±5tC, "ffi 

it, "mm" ssiiws. M©^ntx£H7 

[0 0 8 1] m^ji^So^D^SS&S^^fflH^n-fe 
X£, ffi;L<«9 5%<fc9*#<&5J;5[cmfn5 
tt«T, 2^©5 ; -^*^-©^«**-rffi38«&*W-* 

fc&Stf, tH**iiini©X5-v7 p tc-j;^Tffil8^n-fex 

d^7a • x°p-> ha^ffiwtLT. mm^-irizttv 
20 [0082] SifcftTommmMznz t. mm&n 
£#5, &3v>«^>A°^st©73/KBE?iJ£v>y5 1 > 

*IS©^#:5r^*&Bl^>©* 
*^©-SB©K©ffil^ (SUED ©fcffl, 
fot^Toy^-XOttlflS, Jff*l,<tt#H«>ffrta 

1S923, 20 3^mmmizm^nrcT)Vz^)XA 

\zm~3< 7)V3>) XA*ffl VJTff 5 £ fc)i*T?S*. 

[0 0 8 3] vii . ss»«*iiwrsa!W 

50 *ij-f £ © KSffl $ tlfcSg 9 2 „ 

[0 0 8 4] 819 2H, ae?i9 4s«^, coaa 

Stt, X^^hJl/©UV, £tz\*lRUft\Z$$n 

S. ®eS9 4tt, ^1 bf-A • xyj-y^9 6 Sr«T 
3tx^^-*3ia-r«. tf-A • XX°U>y^tS. Aft 
h-a tf- a tmn tf— A t tC^f ijf 5. #flg fcf 
— Att, S7-9 8SIT, f*tt©J;5!S;tfttbS10 

otcji2ie.n5o M^e-Ati, tmvyxi o 2 text* 

40 Ws—7 ■ y 4— )VF ■ y°a— -71 0 4 1. 

tsmytit^mi 0 6 lizmu m-w.m.k\zmm-?z>z. 

[0 0 8 5] 3&J«m«ft8cft<Z>|Rfi:. ftfll 0 6 
SE#:®SS1 0 8ftatn*«SiEl'3S»i6-rsillIK. * 

ifcmifs, tmv>x \ 0 2, e-a • x^u 1 1 
50 ilS-&t?-AoS**&ttfi:fflSSI^rsc:i 
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(10) 
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17 

[0 0 8 6] ^ttiggl OOlt SiflM«fd 

ny^>*g»l 1 2©-* 

fVfis ii2it i o 6 cr>^#tt£*-rm* 

fll^*58^T*. £©(H*«*tt, »^sw««ft*a 

/ix • 7^)1? 1 1 4i;<toT5i3n?>. atestifc 

n>k°a--^l 1 8T4#i>ffiJIl 1 6£®e]RD, 
[0 0 8 7] *^BJ^$5»(CA<a»-r?.fc5&{C > a* 

-f-^HKkHI©****!*. *B#ffFfg4, 9 4 7, 0 

[0 0 8 8] B9fc*ViT, «ffl»fcBM&*fr, Ttett 

S) TIE«[CX^-hT5fe©t^T^. «#E©# 
fiETT> »T©ft$M(Cft#-r-5iiSV (M) 

D) [C±Dffi^-5o LfciibT, ^©2^>©S$M*3 
£tf (M+l) ft^t»/X>Hft3iM«^*©K<aia:l*llll 

(t) £H*-r*Zli:*«Tr*S. 

[0089] v=ti (M) E 

[0 0 9 0] 
[»2] 



fi = fi 0 



[0091] -e*-rrt^-c^5o Lf*t. 

[0 0 9 2] 
[S3] 



3v 



= E 



aivf 



5v = E 



3M 



(m) \mm&-v& 



[0 0 9 3] T°$>%, Z. Z\Z, W 
(5 v tt, S$*tMt (M+ 1) 

tt, ttflfc (fSDt, ^^!cs«i o©^--^©^ifc) 



if? 



20 



30 



40 



18 



[0 0 9 4] 

t - 8v = JsW 



D = 



p{M + <x) 



f = 



5Z? 
5v 2 



SO 



[0 0 9 5] fc«toT*i;*«««Da"FTfft»tntt5ft6 

[0 0 9 6] »«fcj6«ftfi*}4, ^tioTSTC 

[0 0 9 7] 
«C5] 



[0 0 9 8] ttfttfaSiDH, 

[0 0 9 9] 

[&6] 

SD 




5x = 



5x — 



(3) 



E 

[0 10 0] Tc&£o 

[Oioi] /I »Ttt&<wo Tifc^BB^ 

[0 10 2] 
»7] 




50 



[0 10 3] f IT, 
[0 10 4] 
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19 20 

2E [w] 



2E^ H_ 
y SD K dM ' 



8M 



[0 10 5] gA#T, v «lC*tl/TI4. 

[0 10 6] 

B*9] 

Ep(a + « 2 



(5) 



[0 10 7] 

[0 10 8] Lfdbt, M» a, M» flicMU — 56 

[0 10 9] 
DR1 0] 



SK B T 



) 



1/3 



(6) 



V = EL 
[0 110] TftS. 

[0111] i (4) ft. lfcffiV»/JvSWMr7r^ 
£B&^T, Mayers 6 tCtoT^tlfciC (3) 

(Anal. Chem. 66 (10), 1777-17 
8 0, 1 9 9 4) CSKIT^S. -£tlt>OWc%\ZM~3 

ioT, H3 0 0 0ffl©DNAE5!I^©»-&}C, 1 0 

o k vcott i 5 ? □ XDWMftmny hbt 5 #1*3 k 
[0112] *5g^ic<tn«, »«©ii«ff««tiBVi 

*JE, Wtttl 0" -10 s V/cm*«U tea® 

*t, o«*4>u Sfattftmo. l^ 

7n>tc&D, ffi^r, d-«Q|RI», 1/lOOtC^T 
*. LWoT, i!©fflSt©fi!BJ!#J4, 0. 8nmO$ 

WiJ*inro-T ■ 7^-;i/HateSH*u t 

*>10 0«8<, 77- • 7^-;H**tHfw4SJt«±»3 



(M + a) 2 

[o 1 1 3] viii. ¥)i&mm?z?&w 
mi ozmmtZo @ioh, ?)\,&nm?z>*mw& 

[0 114] mi OfDmWl 2 0«, ftiHl 2 2£f 
£©3tfi«, Xtjr h^CDxft UV, nttl, IR 

• 3b-k>h • fcf— A**UT<^5. 2 2 (4, 

j* 1 2 8 ttaarr*. 

[0 115] #IH-A1 2 6(4, 5 5-13 0±TS 
Mb, TOMfttHKB 1 3 2 fl^E-A 1 2 

8(4, tf-A-7^'Jy5'13 4t 1 3tfif 136 

y;n 4 0 ©;\*> f 1 3 8 <Dmm±\z, ytmtfrfflmxtf 

&«MMci!jAy 77-+'yh (Biorad, Phar 
macia Biotech) © 2 "3©§g§£g^"f" 
•5, X77 1 • *f)V£.1t\S.?)V • =f-o.-7 (lmm~»S 

§f#SfcftA'Jl.Xf^^|, c t*tT#5. 

[0 116] AWft-^H-A 1 2 814, ilPry • y 
-<—)VY • T'P-yi 4 2©jSMICAW"f5. -7 • 7 
>f F • 1 4 2 [4. Iff* L < (4. M^)S© 
4--y©/jN$^^^WbT*5D, Lfc^TffiK 
(4, H^lr^y7°, Sfci4*««xUP> • f-f y 

50 [0 117] ««»*fc»JE*#^l 4 4. CT.3J4KS 
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(12) 

21 

3-a. — *7&m^T, ~/a— 71 4 2 £K»A>F 1 3 8 

100~3 0 0 kHztai~100nmfflll 

[0 118] t^v 

3*1, tt»ftaoTWK3U^-h • k>X'l 3 

mssi 3 2'\jt5>n-g>„ amssi 3 211 cta^ 10 

[0 119] 010)1 5W? • • 7°D- 

^stt«BP=7 • yj-jiF • fu-fi 4 6^m 

*ffl#jf3?5, 2 7 2, 3 3 O^WmWtCjffitSnT^ 
£„ 01 OH ^zUl 2 2#>S©3fc£, ffSKttll 2? 
P>X**-r**^S3R 13 6t:loT, tt»At>H 1 
3 8_hlC7t- ^XtStt^t^r <b£^LTVi 

a — 7*1 4 6TA55T, v"J>H'J*Jl" 1/>X14 
8, Mftl/>X1 5 0, 7^M15 2SiT, #tffig§ 
15 4 £ i^T^So t&ttigg 15 4(1 ffil< 

[0120] *mw-c°\t. ^ibtyzmx-mm^-v-c 

w^4, 947, 0 3 4nwm&*»m2ntz^. 
[0121] z<Dmw<D*mffimc>jjmztt-r2>unm 

(Applied Biosystems, Pha 
rmacia Biotech) (CioTM^^tlfeTj 

ewl e t t-Packar d^^rUIK^tlTViSSS? 

fc«r« te*. dna©j;5&«&£ 

"Molecular C 1 on i ng : A labo 
ratoryManual", Sambrook, Ma 
niatis, Coulsen, Cold Sprin 
g Harbor Laboratory, 1 9 8 9 \Z 

-&) iC±oT*«-T5 £ DNA©|d> 
DNA»ftf-©ifitiI£fjS£, ^Sn&^&fcflf^StfU 

WBHEfc (PCR) CJcoTfeffSIlitftTtr 50 
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22 

y;i/-r>x;i/ (4^*icffi^-rs4i/-» tr, § 

mizmvz z. t*tT?#*. a»flsfiasT?ffiv» 6n**u 

[0 12 2] IX. ffiftftglf 

O^m^tt, — A (base call) ^ 

^©Kl&g&^-^/SOJK* (■fe^->3>VI#fl8) , *5 
±OC^^.fi3 0 0 0ffl©lgS©J;5tCftViDNAlItC^> 

[0123] *ss9ifc,j;nn glutted e-tifces^ 

tscttt, *a»»*S(C*3lt5> DNAB^J 
*.*C:itf*T€r*. »V>«#3I£TK, 

[0 12 4] #589ifc«fc:HH Mmrpi'vy'tXF 
(axial i z e d) 8IMftg£tl-&-r«KJ*&ffift 

Sili^tS. *^BJ©»#^*fB©a-*©ffi«, *5 
J;r/C©75te©tt*e©i¥«tl -fe^->H>VII t'*5V^T 
SSIL ^tc, ft«»tl0cnifiSO8«*fflVJ5 
&6tf. 1 0 0 kV©#y&*JEE£«ltU 0. 15?D 

6, 3U>t*3lC3 0 0 0<@©ii*SE5!l^5t-r-5©tCfflH 

[0 12 5] I11B, Z\Otz.lsb<DMW£.mW.l 565 
rogtl 5 6H, ff*b<(S, /h$^"T • 7 
■i —)V H ■ 7°P-X^P 1 6 0 tLT«t|-r-g.^t©T 
*54MiiXh'JyySlft5, *«15 8&«AT 
V^S, ^D-XMPieOfi, AP16 6imP16 8 
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(13) 

23 

12t©¥ff«ffil 7 OftWTS, ^#:as&16 4 
**-T«$Sgl 6 2SI-5t^5. Sffil 7 Ott, 
L < tt, S ttfc 7 5 - * S It tt 3/ U n 

[0 12 6] SEfragSl 6 4 ft©, «ffii3±tf^^J9 iff 

[0 12 7] tmftffiS, AP 1 6 6*5iALT, it 

frIKI 6 4tc«5l*&fcl#>XT^D&itr. R«HC, 
SIMiUT, S-KfrHmi 7 4 ft, lO©«ffi!i 

1 7 o±fcefli-r*2it)6« v c**. a? 
[0128] /vr^-iam 7411 jfSKit 71'j 

Bnmi&t<nz>t. -ittttHfii/Tttisns. 

<fctf«!Mfefr 0fe*5'a>Vll ©J;-5fcfHiB# 
[0 12 9] SfSlC, *#fc«JMjEB:|5«fctf/.ha 

v>«#e«:, 1-zxDmmi 7 0 -^©^©EgftSPiT 

5 ^ t/S^t^o 1 0 0 0 k Vf 1 1 7 50 

T, yj—JVVW. in54M?17 4*, ffi©*« 
B^ffi 1 7 0 ©75^31 < <£ 5 (Cf 

[0 13 0] 4Mf 1 7 4, #tcm#EtC=fcoT#3i 
StlfcDNAft, 7>^3-fJP-3>7*^->3> 
tJR«Sti:Silt*«T?#50T?, -feW^aSiEB ft# 
JtU ^tltC^D, mftEWjZ&^£%<D (E>10 6 
V/M) , #I»fn>7*^-y3>»5n5. 

[0 1 3 1] 5&#B©3$ltft, 1^0flgil7 8S 
ffl^T^Sl^-ti-^i t*5T^^.o IEft©^5Wjft, 4? 
1 7 Ofcttl/T^fr^ftSloSO, *±af^9"»jl 

^.aiA 2 fX Z. i**"?**. 

[0132] 174S, ^ffi««©7J^«lf 

S. C©««T«, «W£J;t;»«J&^7 • 7J—)VV 

tC»ofc^Si6©*7 , d3iftSMfe-r§*\ 
[0 13 3] HO*a«*j*C«fcoT»&nSffiM4WI¥ 50 
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24 

m (-7 ■ 7^-^FSl3e*J:tfefi««5Mlio*l|jStt 
[0 13 4] 01 lfflgfl 5 6©<fc5&SS©3iffl 

«©^micMv^c:-r^t^T^-s„ £©»-&, DNAM 

MUSI 6 4©HSfc-*ffi«Mffl-©7W iCJUIt 
5 5 „ K»©E^J©DNAya-^Sr^-T?, 

^Sftfc (tagged) aSKC/W^J <y H©» 
^la^^D-^tcM©^-^*^ he*W*KHft 

3nxvi*fl2*f»K) ft, -7 ■ 7^-;i/H3t^fi«a 

[0 13 5] .hSEoHSIHStt, V^McLTSKXn- 
ft Is, tt»0»»t#LSlt*lRlO) SfflVJSCttJ: 

1 6 4 fcWfi-sHjrrsfcieu xj^->^a ■ 

>*fctSV^^^7A • >f 3 — ffi©iE-f^ 

>©ft»lS^Itt2>. SE-f *tC««LfcDN 

&, fflsi* m*.tt7sfUT$>&&zmmm © 

«f?y5X7ftil:j;oT, H«©Mffi3ft#SZ:£ 

[0 13 6] 01 1CS11 5 6«. Jff*L<ti, 
fAMX^f^Tl^. HI 2*J;tfeil 3ft#JHT* 

cn^iit ia 1 1 ©ggi 5 6 tc<t-3Tp^?>n 
fcSiE?ij©iE«t^«m v ft#*.s;t» tcffl vi-g> c t© 

[0 13 7] 012IJ, -T • ^w-^H^aSg^BBP 

^p-^i 8 2&wr**&-fcovsraiitfiLta^-ss 

118 O^^LTV^o #tC, Ell 2©gfil 8 0ti> 
/JxS^^DU7^77^ • >F r >*Wr«>^7 
•7^-;H<-7 , P-7*18 2£iAT^5„ £©V-f 

84tc3jgb, «iaggl 8 6tJ;oTftii)5^tWf 

[0 13 8] -7 • 7^-;i/H • ^P-^l 8 2©C7^ 

>H^©^«tt, »SL<(i «T©jS**«:LTS« 
n^.o T^fc^, (i) £»«#©Sf£ft*2f|6]K:¥fT£ 
^W>H^©*S (x) ft, +^[C/Jn^<L» AfflWfctt 
«5 2 OnmtU JinK:«fcDfiffa5WMBC#br:7 ■ 

(ii) StitK (y) 
^t<LT, P-iftf-Ai, IN. A. (IDS;) 
jKS^*U>Xl 8 8(C<J;D*is6?.nfeMtfitCj;0* 
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&t£nz>m&\z, -fetfcwft-T (18 4) K^wraBK 

3 (3 0nm) ©i*V>7;Ui5 ^7AJf£, TFfflBttX? 
[0 13 9] —7 • 7^— ;PH • 7D— 71 8 2©J6£t^ 

[0140] u—*fytm 1 9 o %y y -i n i 9 2 i<? 
-r, - 7 • 7 ^ -)!/ h • 7n-7 1 8 2 tc^-rs z. t 

[0141] 5 s — ^Bta^cojaaK. KN. A. JSSV 
7x1 8 8\z£r>$tift&ntz%&8i&&&-r&z.t\z£. 

-jT, fr5 ii^T^-So ftt4, 5 5-1 9 6 £ 

—3ii©7 -yf • 7 5"f AM 9 8 tfflMt^lTi5 

n, ifeit3te&38«U'--!faie3tttsjw > r*. sea, 20 

* h 7*^T H (^H^ffH 5 , 2 7 2, 3 3 0^» 
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